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(54) MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract 

PURPOSE: To improve display quality by using liquid 
crystal having double hysterisis characteristics and 
performing new drivings in which these hysterisis 
characteristics are utilized. 

CONSTITUTION: This device is made so as to use liquid 
crystal having hysterisis characteristics in a positive side 
and a negative side like characteristics shown in figure 
as liquid crystal and to perform a matrix display by the 
combinations of scanning signals having selection signals 
and a non— selection and data signals. Then, in this 
device, the scanning signals and data signals are formed 
by reversing them into positive polarities and negative 
polarities every field period. In this case, non-selection 
signals are made to be DC signals having average voltage 
levels of first to fourth threshold value voltages (vl, V3, 
v1\ v30 in hysterisis characteristics. 
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»"3TT39*6±lft€ftHHB-r*) t, 3 a I* 

-t-Oaft&Sl 3bQfi£0t«Jt2rffl|;:j||5ft:«. *H=- 
SIMMHEH3 (a) ©ErS]^|R]^<3ftg0fc*ttmfc 
flm. 3 baUifa^TX*^?-;/:^ 

- > 1 3 d ±r9*l^ttC4M^£Kfl6#t££:R££ 

[0 0 2 3] SSfc, Z:ni^(pl^©mif*TODT-5 
(0 3 (c) ) t. H5IE<»:|HH*©JlB6-xr^-g^S|^|a 

(b) <t«jg^riBitc^s-efc*(frnfcttlK. fip^. g 

1 3 b^Tfa^T. X^57^.y^n-> 1 3 d± 



(4) 4#Bfl¥8-2 3 4 1 7 2 

5 

t. ci©E3 (b) . (c) ©«^t>raa (a) tmm 
izm3z-=i)iffl-cmm-rz>£myt<<L7!)mwzfim2 e-r 
fttz&mtzmmzftz. 

[0 0 2 4] ms,±)u o ic»»-r*«*« i 

4. l 5 0fi%M&*<z>J:5fc:£«&. 1 5©<I 

fttt£03 (a) ©^SlfttW (03 (a) KH* 
LfcJRH^EPP) i 1 4 ©flfctdtt. £*l£iS 

£ (0 3 (a) IC0^L#:^gg$cEPA) $-£.5., 
«£. BflrBB3 0©^«S8©^Sja«&l TElsn 
JO -So 

[0 0 2 5] 

I = Io • sin 2 4 0 - sin 2 (^And/A) 

ciciT, utmayt&m, i» «<B7ts©a^T^* 

6>o ttfiftKl 5©flftM£8A#?fiM©tt 

•fft (a) T0o =0. (b) T9o = 
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tiSia-a-r "nt" £;*u 03 (b) , ( C ) -m^a* 
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v7ha«, 7Uy7 r 7D7^3 2J:DSM^d (0 
8(C^-Td) ft, 3 3ck0»qi(i^e (H8l:Ste) 
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70 [0 0 3 5] 1&30S84 OBlIt 0 6 ?t < , 
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[0 0 4 7] $UKAiae5 0B, n>ho-^2 2i:. 
3>hD-72 2JC««Lfcv7 M/S^X^ 5 OASl^ 
77f50Bt, **fl^»*HIS3 0M77?5 0 
BJCftlRtfcftlftaiilBSS 0 c 1 , 50c 2, 5 0 

— 5 2 2 * 6© y U 7Mf -^A;PX P y f^|3> 
ha-7*^©v7 h^P-v^/^XS kir^SUTUB 

USML, ^'y^5 0BtCftf^-r^ o 
[0 0 4 8] 7 7f5 0Blt y7hl/yX^5 0A* 
6^>^&mfi^)7^— i^/WWS3> ho- ^2 2^^(7)1^ 

p (0 8l:^tp) tLTS»3SEI(S5 0C 1> 5 0c 

2. 5 0cmi:fnfn#Wc ifeaniKsoc 

1{4, 0 7Cfstrt<> 77f 50BS^>hD» 
^2 2{Cgj^LfcEXCLUS I VE-OR^-F5 1 
HEXCLUS I VE-ORy-h5 1 tRKLfc 

40 <i >n-$ 52 1, m-f 5 2 Rzs&mmnm± 

083 0 l:»»LfcANDy- h 5 3 a EXCLU 
S I VE-OR 5 1 fttf»lp«-95B3=ig» 3 0 {CS^U 
fcANDy— h 5 3 b MANUy—h 5 3 a, 53 
btcSflKLfcORy- h5 3 c £{IAT^£ 0 
[0 0 4 9] EXCLUSI VE-OR51I1 
5 0 B*e> © 7 7 fT-^/t;i/7 PS^3 > h D - 7 2 

2A^©7u-A/iAxc<o#«»a6afDS < !:r), 

h/UXq (0 8tr^"Tq) ^r^^-T^o AND^r-h 
5 3 a {4, -f> A— ^5 2^&©q©jRKy— b/VIX 



(7) 
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U &rcq<Dfcfe¥—h/Vl7,&a—U^)im\za—U 

[0 0 5 0] ANDy-h5 3bll EXCLUSIV 
E-OR5 1 ^ 6 C£>y— hAUPXgaVW I/^JH^ICS 
*MS^3K*B!&3 0*6<Z)»*pe^f IC*«fLT/WU 

ORy—h5 3c^ SANDy-h5 3a, 5 3 

[0 0 5 1] NOR>5r- h 5 4te, ORy-h5 3c^ 

y-h^Ws (0 8{:^ts) £fg3rT£o b^>x 

Mmmndiz^Lxmy-b/^jix^mu^ji w 

?m^D 1 :fc<fctfD 1 ' (0 8 iCSTORtfa 9 

[0 0 5 2] *L h7>X$^y3>y-H5 5b^ 
NOR *f—~ h 5 4*^y— h-A;t,x s £^tj-£ 
h7>X57ya>y-h5 7 b#ORy-h5 3 cfr 

h 5 5 b — h /VI X s ^^m£E[Hl?S 5 5 a IE 

X ^ y z/ a >y— h 5 7 b h/^UX r S^«£E[eI 

K5 7 a^6<7)ft<D^^JE£>i^;i, (-V 2 )£T~>;7h 

[0 0 5 3] ZLOyrz®, ^<D<kotemb^>X^yis3 

-^m-^D 2 , d 3 RifD 2 \ Ds' msiz^-roRis 
;n o<z)^imsYi K#^-r*. 

^wnT/n cDMttiiB-ra. 

[0 0 5 4] f%£<DMiW\*\&4 0 C 2-4 0 Cmii, * 

t-nsieiKM oc i tmm\zffi!&znT$>t), cn^& 

froaieI8S4 0 C 2-4 0 Cmll ^'^SOB^^OS 
f-^/^XP, n> hD-7 2 2fr£><D7l>—&;Vl 
X c 36tX(xS2|ie^5E^|pI»*^(3!)«-y«- h/tJl^X d , 
e, f£jfc«LT\ ^a©?S4 0C 1 iH«C, 



J* 



[0 0 5 5] L^tT, ISSIPJSS4 0C 2^6CDi^X" 
^ffi^Di , D ? S^^-^fg^fD, , D 3 mi 

^Di\ D 3 'lt S2 7l/-AI:^TONr-^fi^ 

[0 0 5 6] ^028 4 0 C 3 *6©PiT-^B^ 
70 Di . D 2 RtfUx-^fiJfDi , Dstt, ^171/- 
AtC&^TON^-^ft^&tfOF F^-^fg^L 

Di\ Ds'tt, S271/- AC^UTONt- ^fl^S 

yoFFT-^ttt, -en-enfta-fe^i o<d?*j 

[0 0 5 7] KTHSHC, IS30jg4 0 Cm*6©p|f 
1 7l/-Al:*VJTONr-^ef»tfOFFT-^fi 

^offt-^^lt, -c-ti-enaia-fe^ i o 

[0 0 5 8] Z^lZ&^T, &£«BE!g&4 2 b*^CD 
Jt«flE (Vo +V, ) . Jt«BEH»4 3 b*>6©Jfe«E 

(Va -V! ) , J£«ffi0»4 5 b^&(DS«jBE- (V 
t. +V, ) , je«BEH»4 6b3&»603t«E- (Vo - 
Vi ) , ^mjEE[lSS4 7 b^^^SmjEVo , RZffeM 
JEE0SS4 8 B*>e<W£«jE-Vo , fit, i7^1 
JE@B5 5 a*^©)t«JEV 2 RCX3t«JE@» 5 7 a* 

[0 0 5 9] (n, m) IzM 

jEtemfr&muLxw^ftmizmtz^zt^m^m 

m (n, m) ©Sja3t»*««ERIJnia, ^:*jbO9 0% 

(n, m) izmmtem&zmmLTm^ftniz^tz 

40 [0 0 6 0] fit, **fg^S ? , S.'Rtf^-^ft 

, d 2 \ d 3 , D*' (Dmn$&&2 to ^-r^o c: 

[0 0 6 1] 

[*2] I V„ I = I ( I vi I + I vs I ) /2 + 
( I vi' I + I v s ' I ) /2) /2 
[0 0 6 2] 

t»3] IVs IS < I vi | - | v s | ) /2 , 
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[0 0 6 3] 

CIS 4] | V ( . I + | V, | + | Vj | > | v 

2 I , I V;' I 

ft> &mw.&m& i 3 (Dfe&mmte. ± (Vo +v, + 
5\zmi$.Ltz&mmMmiz2>\,*T. mmx.7£&m&2 o 

^fS£HI8& 3 0 j&J, S*p7 D y Z/VIX a fttf HM/'W 

7 c mf^—Z rtfrT, p x afetf (csqs<t-*t 

%£@?&3 0^e»WSipm^d. e&tff KJfrgLT, 
SSI 7U-AT»SiR«^ (SMI^S, % S 2 ) * 

fcts. #g«<i^ (*a^s 3 sfciasa') ?g2 
7U-A-etiMffl§ (Hjfe*«-9Si\ s 2 ') ifc 

;n o©&fr«ffix, ~x. cDt»-rn*»tcff*ffiXi & 

[0 0 6 4] -7J, £MMM§I)&5 0a<, IMI%itiE@K 
2 0*^©[S|«!/t;UXb, ->7h7 

p y s k &zfT~-*/wx p y mzfiz&msn 

^^@?S3 0*^©S2g«^d. eMflCJSSLT, 
Sl7l/-ATIiONf-?M OKr-^e^Di.D 
» ) ifcllOFFf-^I^ (St-^I^D, . 
D 3 ) £\ f^2 7l^-ATliON5r-^ff*§ 
fi*fD,\ D 2 *) ifcliOF F^-^(I^ ((^x— ^fi 
^D,\ Dj') iStSt;H OOSJlJfSY, ~Y„ 

[0 0 6 5] '©<t7^StSIC*5^T. ffilfrfeMU 0& 
frf&ftHI?S4 0S^Jffilii|5l?S5 0lr<t0 t'cOJzolCT 

hu^xKSj^n^^ico^&^ii^ < i „ i) 

(1, 2) IflWQft: 

7l'-A<hlf!27W-AT|igi;S^£fT5t>© 

ownmrnx: {rs^e^ (presets* ru<s 2 ) 

?ajffi»j|5IS&5 0#3»J«gYt ICON 

^-^M^D, i5j;tfD 2 ) $r#-^-r^>t, s^®* 

(i, i) &w%^mm (mi 10m) ttxmm-r 
•5. 

[0066] frfrsm-s. nmmx, tmmmy, <t© 
m\z\t. zmmns, £7-?mnD> t(D&&uz<kz> 
m^mnE: mi 2 <a) ) #u wm^tn. 3 

&<f^W, (01 2 (a) ) a*2 t,. <Z>Mtt5S*l«. 

<IU m*«^E, 13. 0VT, -75»^«^W, IHI 



< 8 > 4WF8-234 1 7 2 

© (V ( , +V, + V 2 ) ©i^;u£;rr.& 0 
[0 0 6 7] L^LT, g^iS* (1, 1) tt. ?S*(g 

^e. ©i/^;!, (ov) stx^into \zm-3%— mm 
^Tiktum 0 3 (a) <D&&mm) tfs.K>. m&m, m 
&mnw, ©03 (b) (DVtmizmfrt&mfamizv, 
u±(du^)i (v„ +v, +v 2 ) Rtfmnmto izm 
-i^wm^vtm (03 (b) <D&Fivtm) t^-s. t/ 

10 isn) CD^^{Ci-50 3 (b) ©ttliTJ^IlS (a) (D 

ummnn (mi 2 (a) ) &m^wm (1. 1) izh 

a. 012 (b) vmmft&mmt-zmisnT^z. 
[0068] &27is-K-?^mmz?imWimn4 
fT*sx, izmnmn (s**^s,'&t;s 2 ') 

1 1 folC^i!i|HIK 5 0 tfpmMYi JCON5r- 

(1, 1) tfw^mm (hi <t LTts 

SJBT, ^13:0 3 (a) (c) trorelOD^t^ 

(a) mm) a* t« ^sn^t^i:. *s®^s 2 - 
t^-^mno,' i©-&jEsic«t^#ixm^w,' (012 

(a) ) A«2 b ©ra##$nSJli:J3A-6. (BL, ^ 

- (v ( . -v, -v? ) »i/^t«^i(i to ©- (v 

0 +V, +V 2 ) (Dl"0\,&&-t2>. 
30 [0 0 6 9] L^LT. m^MM (1. 1) ^*fa 
*fE,'©i^;u (ov) si/ffi^ilito 
^*«SI (0 3 (a) (D&pmm) ^-5^, # 

iili^w.'ross (c) c^)«|gl3^t:•r-5fiaf^«JEEv 2 , 
^±©u^;p- (v c +v,+v 2 ) &z/m^to ic» 

(0 3 (c) ©E^Sg) tTS-S. T/ 
n©^«. ffffiii)I5lK4 0^e>©*S»i^&^Mi!) 
IUK 5 0 75^©ON^-^fB^ (^WJOFFt-^I 
^) ©^tw«t^>0 3 (c) ©ttSgd^H0 (a) ©tt 

40 #«^H' (01 2 (a) #flg) (K 1) 

[0070] ' ;t, sxmffiicqjjn^ns#s«(g^ 

-T-5. ^n^.— S©HrPI;i. 012 (b) ©gji^t^ 

^kT^^tixi^. friz. sg%7ikV;m : &mm.Tz>m-& 

IC^^TittBJ-r^,,, ^i 7P-ATfTlffii!lllIlfS4 oa*f? 

mux, izmam^ m^mns, Rits? ) 

•T^«i:*!r?iJKi(iI5lK5 0*5?«J«ffiY 2 COFFt-^ 



(9) 
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[0 0 7 1] 7^ ff^SIX, t^J*®Y 2 

t^tcti^aft^S. t^-^ft^D, tO^JCi^tB 

Aft^E? (in (c) ) a* to rattans i& 

«^W, #2 to Pa#4Stl5uttS4. fib, 
f^E» IJ0VT-*, #&m^W 2 tefl^iflto T? 

(Vo -v, + V 2 ) <DV^)lhm^<m, t<. 1? (V ( , + 
V, -V 2 ) <DU-^£r^rr-5<, 

[0 0 7 2) LA^LT, (1, 2) «, J0 

^E 2 <DWV (0 V) &ZttB*fff t» (cS^Stf&i; 
tt^ (0 3 (a) ®£g|tttt) £&D. 
<i*fW 2 ©ff-ff'filto (Vo -V, +V 2 ) & 

(Vo +V, -V 2 ) **0 3 (a) 4>Eai#»&l3B 

(b) ©ffi#l^©^t©L#Uffi11JEv, KTTafe^fc 
&K0 3 (a) ©#S8£SiJ#U titift*Ktt#<£ 

^-rnfevi je*tt&-5 

[0 0 7 3] ^2 7P-A-et)^«ICfTK«llHj!fS4 0*i 2? 

mm (i, 2) jw^is* (si 1 t~T£ngg&## 

flg) tUT«|g-r-5. a^-5*§-&%>ffll U— ATRIAL 

e ? ' (012 (c) ) tfUo wft-^snst*!;:. jgs 

(012 (c) ) #2 to (Dfifltf-5-£tl-2>£ t(C^^>„ *30 

o 



iff 



*<SU T^«^E2'fi0VT-^> »&m^W J ' tiffin 
*§To <£>- (Vo -V, +Vs>) (DWlt- (Vo + 

v, -V: ) ©p^srrs. 

[0 0 7 4] U^LT. **H^ (1. 2) {J, iB£fg 
JfE?'©^^ (0V) to ica-s^nt^ 

KM (0 3 (a) <D|g^mSI) i&O. £*-5>&©»&ffi 
^W 5 '»l^^*Hi-rtl i b0 3 (a) ^e.H0 (c) -s. 

*si»?ni>. T/n©^(j, ?fmmmf&4 ofr*><D# 

^te. OFFj-m) 3ftft£«»H' *i 

**h^ (i. 2) icf*#^n-2>^. v>rnfc03 

(a) 0>ttttft>5iqH (c) OKtt^O^CDLfM^tt 

[0075] ^x*a{c^ini$n^>#s«?©^ 
«. miRmmimmztizmzmxsz tas 3 '\zm{ft 
5. cm^-a^ama. 012(d) <Dmmftm&&fc 

[0 0 7 6] ft*, 01Olt fT«ffi&t/^J«ffilCft4- 
ffiK&fcoTli, 3£§§*4j£H,hLTTFMHPOBC 

4 0iM«)fc© (TFMNPOBC, MHPOBC, 
TFMHB2FDB) I vrfc 

(1 ) TFMNPOBC 

[0 0 7 7] 

Mfc 2] 



O 
II 



CF 3 



n— C 8 H„— O— <Q>-<Q>-C— O— <C^C— O-CH -C„ H, 



n 



[0 0 7 8] C4-(l- t rif luoro methyl nonyloxyc (2) MHPOBC 

arbonyl) phenyl 4'-octyloxy b iphenyl-4-c arboxyl [0 0 7 9] 

ate] [ft 3] 

O O CH 3 

n-Cs H 17 -0-—^^-^>-C-0— <Q>-C-0-CH -C 6 H, : 



n 



[0 0 8 0] (4- (1- methyl hjjptyloxycarbonyl) 
henyl 4'-t>ctyloxy b iphenyl-4- cjirboxylate] 
(3) TFMHB2FDB ★ 

F O 



★ [0 0 8 1] 
Mfc 4] 



n— C 10 H 2I — 0-(0 




[0 0 8 2] [4-(l- t ri f luoro methyl heptyloxy ate ] J 



(10) 
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[0 0 8 3] $fc. *mwomm\zmfz-DT\z. ma,± 
)v \ o^m^miz^z\tti<^mtLxh^\ 

[S2] 01 iz&vzm&iDMDteKmMm-v&z,. 

[0 3] m2\Z&V&m&ft^<D&faW.m$:5n-$-mT'3r> 
-5. 

[0 4] ^«ttjKS©7tS3a*tEPiD*)EtCD|i«^ 

[0 5] 0 1 ic^tt^>»*m^*i5i?s©i¥iaBfiij*0T 
[0 6] 0i \z$>ttz>ftmmm'&$>v>Wimmft(DnMm 
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[0 7] 01 \z&v%mmm®fb*(D%i®m'&<Dmmm 

J&0T&-5. 

[0 8] 01 \zttnmwm<Dftmmm\zm-?z>mw&i 

[0 9] ^MEfl^ix-^^CfB^^^^^T* 

[01 o] mskizMzttJi-znzmna)?^ 5.>y&7ik 

T0Ta&^)„ 

w [0i n nmmtFmm<?)&ttft±mT'$ > z>. 

[012] ^SIcEPJD^n-SfliJEE^^^T^-S., 

[^wsisw] 

i o -iKS'fejk 11,12 -mass, i 3 

tt&H, 2 0 -mm*A7£&®&. 2 1 -ROM, 2 2- 
a>hD-^, 3 0 4 0-ffffi» 



[01] 



*7 




20 ,^4^ 
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0 0 0.- 



Uc 



«3) 



0, 




^^13b 





(b) 




(C) 




[04] 



[01 1] 




-30 f ^20 
V2 vj 



(P fin * [ V ] 
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Yi YZ Y3 



XT 
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■ i lit* 



31 
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(12) 
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[06] 
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41c 

/ , 
c 



do- 



to- 



41o 



43 [k Vo-Vi J 
44a I 



45a 

h 



46d 



45b f(V&» 1 



474 



42c 



43c 



44b 

1 / 



_ 45c 



46t ^-tV0-Vt) 



4Sc 



47C 



1 48c 



48b 



'VP 



t5 



49 



[07] 



P o 

c 



51 



7^ 



55b 



1/ 



C3, 



d o- 



e o- 



52 



56 



53 a 



58 




53C 



57b 



-V2 



53b 



-V 



57a 



(13) 
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IM9] 



Vb+Vi 

VO 

V0-V1 

0 

-(V0-V1) 

-VO 

-(YotVi) 



,JtO ,. 2t0 



if 



3t0 



S3 



S3 



SI $2 



> c 



.S2 



to 



/ 



S3 



,S3 



2 to 



mi-Hi. QfF i-94% 



, to,, 2to 



0 

-V2 



to 2t0 



M \ ^ 

01 V D) V D3 



to 210 



to 2to 



< > «^ >^ i> 



Dl' D2 



D1' D3 
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[01 0] 



Eg 



1 QV^ 1 


1 qV- 
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1 ^ ! 
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1 TXV 
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(72) Mtt —tH 



(16) 
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[Ml 2] 




Vb*Vi-V2 
Vb 



-(Vo-Vhve) 
-Vo 

(Vo+Vr-Vz) 



(O 



,ffft-OFF | ft&K.-ON| 



to 

* 0 



(d) 



(72) & m a&smtt »n m 

aftim^mBgfnBr i t@ i mm h*« M^^RmmA(Df^~Tm^m3^ m 

(72) mm ile! #r-8s (72)^bj^ m- 

sajm)«j«mBafoHi i t§ i mm B*m i«ffif«fflEA©rt=T§7#3f na 



